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1 
The invention relates fo liquid discharge con- 
trol meaus comprising novel and improved emer- 
gency valves and valve operating systems. The 
present application is a continuation in part of 
my copending application for patent, Serial Num- 5 
ber 706,162, flled October 28, 1946, now aban- 
doned. The valves and systems disclosed herein 
and in said co-pending application are particu- 
larly adapted for use in connection with storage 
or transportation tanks for explosive or inflam- l0 
mable liquids such as gasoline or the like. 
As is well-known fo those skilled in the art, 
such liquids are offert carried or stored in multi- 
chambered tanks, each chamber usually having 
an individual discharge ourlet and a valve con- 15 
trol therefor. If the ourlet connections are dam- 
aged by accident or otherwise, discharge of the 
contents may result in a disastrous tire with pos- 
sible personal injury fo the attendant, truck 
driver, or others in the vicinity. In any event 20 
such damage fo the discharge meaus probably 
results in substantial property and oil loss. Var- 
ious emergency valve structures bave heretofore 
been devised fo prevent discharge of the liquid 
except when the operator is mn active control of 5 
the discharge. 
For such purpose, in addition fo the manually 
controllable valve provided ai the usual discharge 
ourlet for each compartment, there is provided, 
in liquid flow sequence therewith, an additional 30 
valve commonly termed an emergency valve, ai 
a relatively inaccessible position in the tank 
bottom wall so as fo be invulnerable to normal 
injury or shock. The emergency valve thus pro- 
vided is normally closed so that fiuid conduits 35 
and connections external thereto may surfer 
damage without liquid discharge from the tank. 
3Prom what bas been said so far, if will be ap- 
parent that two operations are normally per- 
formed by an attendant in ortier fo effect liquid 0 
discharge from a storage or transportation tank 
equipped with emergency valve safety means. 
Each such tank, or each individual compartment 
of a multi-chambered tank, is provided with licuid 
discharge passage means having therein tvo 45 
valves in sequence, namely the usual flow control 
valve near the ourlet end of such passage, and 
an emergency valve near the tank end oï the 
passage. The order of operating such valves fo 
procure external liquid discharge is hot signifi- 5O 
cant, except that both valves must be opened 
fo secure such discharge. If is of course feasible, 
in the case of a multi-chambered tank, fo carry 
the discharge passages from all the emergency 
valves fo a common ourlet manifold, from which 55 

2 
manifold further flow may be manually con- 
trolled by a single common valve. Normally the 
emergency valves are biased, by spring or other- 
wise, fo closed position, and power expenditure 
under the control of the attendant is required 
fo open the emergency valve. 
In the past, certain emergency valves bave 
been operated by hydraulic pressure using oil as 
the power fluid. Such systems bave distinct, dis- 
advantages hot encountered with the present in- 
vention. Oil is relatively sluggish and evacuation 
of oil from a power reservoir or pressure head 
is relatively slow in case of emergency. This is 
especially true when the temperature is low. Oil 
leakage or loss must be combated by carefully 
packed joints. urther, in a hydraulic system 
powered by.off the moving elements do not bave 
the desirable or required freedom of action, slug- 
gish movement of the parts being a natural result 
of the oil viscosity, as above noted. Thus the oil 
content, and the condition of the packing must 
be frequently checked. In addition control valves 
for the oil are expensive and complicated since 
the fluid must be returned fo the reservoir. If 
air pockets develop in the system they can be 
eliminated only with difficulty, and the oil supply 
must be carefully checked and periodically re- 
plenished because of leaks. 
l%ecognizing the disadvantages of oil Powered 
systems, attempts heretofore bave been ruade to 
adapt compressed air fo the operation of an emer- 
gency valve of the general character and func- 
tien herein described. Such attempts bave relied 
on the use of compressed air tapped from a reser- 
voir which also supplies fluid power for the ve- 
hicle air brakes. A system of this type bas  
number of disadvantages, including the follow- 
ing: the air power so secured is hot OEreely ex- 
pendable, since operation of the emergency valves 
reduces the pressure available for the brakes. 
Even when brake reservoir air pressure is main- 
tained by an automatic pump, and further by an 
automatic valve operating on the minimum pres- 
sure principle and feeding the emergency valve 
only when the brake pressure is above the mini- 
mum, the regulating valve may rail and exhaust 
the brake reservoir, rendering braking inopera- 
rive. Emergency valves which utilize air from 
the air brake system require quite complicated 
control valves and regulators. Such precaution- 
ary measures increase the cost and complexity of 
the installation. If will be immediately apparent 
that the consequences might be disastrous if any 
of the above features contributed fo tender the 
air brakes inoperative by reason of sudden failure 
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or lowering of air pressure. The present inven- 
tion, therefore, does hot rely on air power from 
the air brake system, and as a marrer of fact 
my invention can be used equally as well with 
trucks which are hot equipped with conventional 
air brakes at all. 
In other emergency valve control systems 
heretofore available in the art, the valves bave 
been opened by mechanical linkages requiring 
substantial physical effort by the operator, and 
accompanied by disadvantages such as ex- 
posed working parts, frayed cables, rusted mov- 
ing elements, etc., all contributing to difficulties 
in valve operation. 
An object of the present invention therefore 
is to provide novel and improved liquid dis- 
charge control structures adapted tobe operated 
by expendable air, replenishable only manually, 
and consequently adapted for extremely rapid 
valve closing operation in rimes of emergency 
or stress. 
A further object is to provide an emergency 
valve operating system including a novel valve 
and valve operating means particularly adapted 
for the utilization of compressed air as the valve 
operating agent, and affording a high degree of 
fiexibility with respect to the arrangement and 
disposal of the various emergency control ele- 
ments. " 
A further object of the invention is to provide 
a system as specified in the last preceding para- 
graph, and wherein the emergency valve can- 
iot be opened until the air brakes are set, 
thereby insuring liquid fiow only when the ve- 
hicle is stopped and under control, but wherein 
the air supply to operate the valves is hot tapped 
from the brake fiuid power reservoir. 
A further object is to provide novel and im- 
proved manually operatable means for rapidly 
developing an edequate air pressure for the 
valve opening operations, in combination with 
means for substantially instantaneously dis- 
charging said compressed air when conditions 
are encountered which require immediate clos- 
ing of any open emergency valves. 
A urther object is to provide, in combination, 
novel and improved emergency valve means, 
valve operating means, air pressure developing 
and supply means, and emergency air discharge 
means, all cooperating to provide a simple and 
efficient emergency valve system. 
Other objects and advantages will be apparent 
from a study of the following specification, in 
conunction with the accompanying drawings, 
in which: 
Fig. 1 is a schematic showing in side elevation 
of a liquid transportation vehicle equipped with 
emergency valves and a valve operating system 
embodying my invention; 
.Fig. 2 likewise is a schematic showing, in top 
plan viêw, of the vehicle and system shown in 
-J.g] 1; 
Fig. 3 is a view in side elevation of an air 
pump, a distributing manifold, and auxiliary 
elements for generating, supplying and control- 
ling air power for the emergency valves, parts 
being broken away and in section fo reveal in- 
ternal structure; 
Fig. 4 is a sectional view taken on the line 
4--4 of Fig. 3; 
Fig. 5 is a view, partly in vertical section and 
partly in side elevation, showing the specific 
construction of one embodiment of my emer- 
gency valve; and 

4 
Fig. 6 is a sectional view taken on the line 
6--6 of Fig. 5. 
As will more particularly appear hereinaïter, 
my invention comprises novel and improved 
If means for furnishing compressed air power, and 
for distributing such power to the particular 
emergency valve to be operated. It further com- 
prises a valve operating system including nor- 
mally closed valves which are opened only by 
10 intentional selection by the attendant. It fin- 
ally comprises means for substantially instan- 
taneously exhausting the motive fiuid so as to 
effect immediate valve closing under certain 
emergency conditions such as will be herein- 
15 after discussed. 
Figs. 1 and 2 schematically show the general 
location and operating relationship of the var- 
ious cooperating elements of my emergency 
valve system. The drawings show in conven- 
20 tional outline a power tracter or truck i O, and 
a trailer 20, the trailer having a plurality of 
compartments 2 la, 2 lb, 2 i c, etc., the compart- 
ments, being separated by transverse partitions 
22. From the lowest portion of each compart- 
25 ment a discharge pipe 23 extends to an ourlet 
control cabinet 24 shown in the present draw- 
ings in dotted line outline. The cabinet may be 
supported in any convenient location on the 
trailer body or chassis, and is here shown at the 
30 right side of the trailer intermediate its front 
and rear ends. The control cabinet may be, 
and sometimes is, located at the rear end of the 
vehicle, it being understood that the location 
thereof is of no significance with respect to the 
35 construction and operation of the invention as 
here disclosed. 
One of my improved emergency valves 25, te- 
gether with a servomotor operator therefor, is 
located at the point of communication of each 
40 compartment with its respective discharge pipe, 
the construction of such valve being later de- 
scribed in detail in connection with Figs. 5 and 6. 
A conventional manually operatable valve 26 for 
each discharge pipe is located within the cabinet 
45 24, one such valve being indicatect in Fig. 1. Like- 
wise located within cabinet 24 is a fiuid power 
mechanism comprising a pump 2T and distrib- 
uting manifold 28 adapted for manual operation, 
the construction being later more fully described 
5O in connection vith Fig. 3. Between the manifold 
28 and each emergency valve 25 is a power fiuid 
suPply pipe 29 which furnishes an amount of 
fiuid power, such as compressed air, capable of 
overcoming valve closing bias, so as te open said 
55 valves when desired by the attendant. One or 
more remote control devices 30 is in operative 
communication with the fiuid storage chamber 
of the valve operator through conduits 3 , each 
remote control device being provlded with means 
6O fo exhaust the air manifold in case rapid valve 
closing is desired when the valve control cabi- 
net is hot readily accessible, for example, when 
there is a tire in or near the cabinet. 
In using the system hereinabove briefiy out- 
65 lined, when normal discharge of one or more 
compartments is desired, the attendant opens 
cabinet 24 and by a simple manual pumping op- 
eration develops adequate air pressure in mani- 
fold 28 by means of a pump 2T. The pressure 
70 thus developed is transmitted te any selected 
servomotor, there being one servomoter opera- 
tively associated with each emergency valve. The 
servomotor opens the valve against spring bias, 
permitting liquid discharge. When discharge bas 
7,5 proceedd to the required point, the servomotor 
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or servomoors maF be instantaneously vented to 
atrnosphere by a control iorated  e .oper- 
ator, thereby producing int closure of the 
emergency valve. I a valve bas been opened  
descrïed, but the noaI venting control is in- 
acoeible, for example in ce of e aacent. 
or in the operating cabinet 4 çhe ttendant may 
use the remo controt .  exhaust e entire 
air supply in manifold 2 and sociated pîping. 
This feature will be descd  grear deil 
hereinafr. e advantages of using expend- 
able air is iedïately pparent fm a consid- 
eon of the various oçerations-above oulin, 
and now to be more fulty dilosed, in coec- 
ion with a more detailed description of the vari- 
ous elemen. 
The air pump herefore generally indicaed by 
reference chacter  in Fig. t, 11 no be de- 
scribed, specia reference being had  g. 3. 
The pump compris a cylinder  having af 
one d hereof a screw cap 6 provided wi a 
oentral red boss  exteriorly thad o re- 
ceive a mapulaing cap 8. Exndg inwardly 
from the oep i3 a piston rod 9 .caing at is 
inner end a piston 0 provided wih a cupped 
packing 4. I 11 be apparen ha when he 
pump is no in use the cap 8 con  pushed in- 
wardly and given sevet clockwise urns 
cu i o s3 . When air is need for the 
valve sy3em the cap is given sevel oeunter- 
ctockwise ur o release if from bo3s , after 
which he piston is manually ciprocated 
miliar fa3hion  develop the neces3ary air pres- 
sure through pipe  into manifold 8. A con- 
ventional check-valve  is placed in the fittg 
 a the ourlet of compsion he 
strokes of the piston is cient  prode air 
pressure adequae o open a valve when com- 
munication is established beeen pump and 
emergency vIve as witl oon be described. 
Itis intended ha this operation be performed 
each rime if is desired to open a valve. The pump 
2 and mffold 28 are fixed in sition in the 
control cabe 
Mafold 28 erves as a pressure header, and 
 stbution systm ïor fiui d power  any emer- 
gency valve selected by the operator. It com- 
poses a longituoEnal passage 8 through wch 
access is had fo any pipe 29 under the control 
of a respective three-way valve 49 (gs. 3 and 4). 
A turn of the valve control knob  raises or 
lowers the double sead valve head  L  its 
lower position (Fig. 4) it permi exhaust from 
pipe 9 through vent . In i upper sition 
it seals the exhaust, and per passage of fiuid 
power from passage 48 fo pi 9. 
As previo mentioned, there may be one or 
more emergency valve closing devices 8 mound 
af spaced poin on the trailer body, one such de- 
vice being shown in Fig. 1  adjacent he driv- 
er's seat, and being also illustrad in enlarged 
form in g. 3. As shown, the pipe  is in com- 
munication  a bored safety plug 
notched af @ to make it readily frangible by 
sharp blow of the hand so as to exhaust the air 
from e system in case of tire or other emer- 
gency, when the control cabinet 4 cannot be 
reached. The plug bore is sealed af i end by 
a low melting point material  which will melt 
out and exhaust the air in case of tire if the 
operator is incapacid, or is driven from his 
cab by tire. A similar safety plug or ourlet 
is shown in the side of manifold 8, and if m 
if desired be provided with the frangible feature 
described above. 

The fluid power development, distribuiun, and 
control havenow been described My novel emer- 
ggncy valve structlre used in such system is 
shown in Figs. 5 and 6. 
5 Referring fo said figures, each emergency valve 
is. carried in a dished .drain pocket 6g fixedly 
suppored in an apertur in the bottom watl 
of the tank compartment, said walI having a 
downturned annular fiange 62 defining the aper- 
10 ture ithin which th drain pocket is fitted, and 
welded. 
The drain pocket is provided with a. central 
aperture 63 adapted fo receive the upper .end of 
a cast valve, honsing 64. The valve housing is 
15 held in place by nus 65 on studs 66' which are 
welded fo the drain pocket. The specific val_ve 
construction is desribed and claimed in a 
pending application, Serial No. 54,335, filed con- 
c.urrently herewit, now Patent No. 2,589,346, 
OE0 issued March 18, 195.. It vitl be suiïicim]t to 
say here that the valve is of the infernal poppet 
tFpe having a circular head 67 seating down- 
wardly on an annular seat 68 within the valve 
housing, the valze being biased fo its seat by a 
25 spring 89 surrounding the valve stem 76. 
The valve opning servomotor mechanism 
supported within a tubular chamber forming the 
lower portion of the valve housing. An outturned 
fiange ] on the lower end of the housing backs 
 0 up the peripheral edge of an imperforate flex- 
ible diaphragm 7 sald peripheral edge being 
clamped between fiange 7 and a pressure head 
75. Air pressure from the manifold 6 is trans- 
mitted to the pressure head by piping 9 as 
35 previously described and admission of pressure 
to the chamber 6 ! within the pressure head raises 
the diaphragm from the full line position of Fig. 5 
to the dotted line position. 
Transmission of movement from the diaphragm 
0 7 to the valve is effected as follows: 
The valve stem 7 has a portion 7« project- 
ing downwardly beyond the valve head. This 
downward projection tolescopingly engages a 
push rod ]! xtending upwardly from a fiat base 
45 7 which tests on the diaphragm 74. If is appar- 
ent that upward motion of the diaphragm raises 
the push rod and unseats the valve head, thereby 
permitting downward fiow of liquid from the tank 
compartment through ports 76 in the housing 
50 64, and downwardly past valve head 67 whence 
if is discharged through nozzle ]] and discharge 
conduit . A bail 76 is fixed to the top of valve 
stem 7 above bonnet 79 and may be used for 
manual operation of the emergency valve, for 
55 exampte by a workman in the tank interior, or 
by reaching through the upper manhole, if the 
occasion should arise. A fusible plug 6g is fixed 
in the pressure head 76 so as fo exhaust the air 
chamber 8! if excessive heat develops in the 
c0 neighborhood of the emergency valve. 
If wfll be noted that when liquid discharge is 
taking place, the diaphragm is raised suflïciently 
to insure complete liquid drainage from the hous- 
ing through the nozzte. Trapped Pockets or 
. Pools of liquid are thereby avoided, eliminating 
future contamination and possible tire hazard. 
The valve system here disclosed makes .use of 
expendable air non-replenishable except man- 
ually, which is quickly and easily brought up to 
70 operating pressure, and is immediately exhausted 
to atmosphere when valve closure is called for. 
There is no need fo worry about air leakage, since 
the air is replaceable by a stroke or two of the 
pump as needed. There is no drain on any other 
ï5 air reservoir needed for other accessories or 
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equipment. As far as is known to me the use of 
expendable compressed air, non-replenishable 
except manually, in an individual emergency 
valve ystem is entirely novel. 
In Fig. 3, I have shown an additional advan- 
tageous feature which may be used with trucks 
eq.uipped with air brakes, and which permits the 
opening of any emergency valve only when the 
air brakes are set. Pipe 85 is in direct commu- 
nication ai one end with manifold chamber 48, 
and at the other end with a valve chamber 86. 
A vent opening 87 permits escape of fluid pres- 
sure in line 85 to escape to atmosphere by down- 
wardly unseating the flexible diaphragm 88. A 
pipe 89 is in communication with the air brake 
system, so that when the brakes are set dia- 
phragm 88 is pressed upwardly, as shown, cut- 
ring off communication between pipe 85 and the 
exhaust vent 87. Therefore, when the air brakes 
are set, and then only, pressure can be devel- 
oped in manifold 28 by pump 27, to permit open- 
ing of any of the emergency valves. Conversely, 
when the driver releases the air brakes, and the 
truck gets under way, the manifold automati- 
cally vents itself, and no emergency valve can 
be opened until the truck again stops, and the 
operator again works the pump. 
What I claire is: 
1. Liquid discharge control means for a liquid 
storage tank provided with a compartment hav- 
ing an ourlet port, said discharge control means 
comprising an emergency valve operatively as- 
sociated with said port and being normally biased 
to closed position whereby discharge from said 
compartment is normally prevented, servomotor 
valve operating means associated with said emer- 
gency valve and responsive to air pressure, for 
overcoming said normal valve closing bias, an air 
pressure source comprising a manually oper- 
arable air pump, compressed air flow transmis- 
sion means for transmitting compressed air di- 
rectly from said pump to said servomotor, emer- 
gency rentable means in said transmission means 
for venting said compressed air pressure to at- 
mosphere, manually controllable valve means in 
said transmission means for controlling air flow 
therethrough whereby to cause normal opening 
and closing of said emergency valve, said air flow 
transmission means beçween said pump and said 
manually controllable valve means consisting 
solely of piping of small volumetric capacity 
whereby venting of said compressed air to atmos- 
phere occurs immediately when said emergency 
venting means becomes operative. 
2. IAquid discharge control means as deflned 
in claire 1, and wherein there is provided fluid 
flow control means in communication with said 
air flow transmission means, but relatively re- 
more therefrom, and accessible fo an attendant, 
for immediately venting the compressed air to 
atmosphere whereby said emergency valve is im- 
mediately biased to closed position. 
3. Iiquid discharge control means as defined 
in claire 1, and wherein there is provided fluid 

flow vent means in communication with said air 
flow transmission means, and responsive to ab- 
normal temperature conditions for immediately 
venting the compressed air to atmosphere where- 
5 by, upon development of a dangerous tempera- 
ture rise, said emergency valve is immediately 
biased to closed position. 
4. Liquid discharge control means for a liquid 
storage tank provided with a plurality of com- 
10 partments, each having an ourlet port, said 
means comprising a plurality of emergency valves 
each operatively associated with a respective port, 
and being normally biased to closed position 
whereby discharge from any said compartment 
15 is normally prevençed, a plurality of valve-oper- 
ating servomotors associated one respectively 
with each emergency valve, and responsive to air 
pressure for overcoming said normal valve-clos- 
ing bias, an air pressure distributing manifold, 
20 emergency rentable means in communication 
with said manifold for venting said air pressure 
to atmosphere, each such servomotor having an 
individual air flow conduit to said manifold, a 
manually controllable valve for each said conduit 
'25 whereby to permit air flow from said manifold to 
said valve, an air pressure source comprising a 
manually operatable air pump, air flow transmis- 
sion means directly between said pump and said 
manifold, said transmission means consisting 
30 solely of piping of small volumeçric capaciçy 
whereby venting of said air pressure to atmos- 
phere occurs immediaçely when said emergency 
venting means becomes operaçive. 
5. Liquid discharge control means as defined in 
35 claire 4, and wherein there is provided fluid flow 
control means in communication with said mani- 
fold, but relatively remote therefrom, and ac- 
cessible to an attendant, for immediately venting 
the compressed air to atrnosphere whereby when 
40 any emergency valve is open, said emergency 
valve is immediately biased to closed position. 
6. Liquid discharge control means as defined 
in claire 4, and wherein there is provided fluid 
flow vent means in communication with said 
manifold, and responsive to abnormal tempera- 
5 ture conditions for immediately venting the com- 
pressed air to atmosphere whereby, upon develop- 
ment of a dangerous temperature fise, when any 
emergency valve is open, said emergency valve 
is immediately biased to closed position. 
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